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REOPENING AND DEVELOPING A SMALL RED-IRON-ORE MINE, GADSDEN, ALA.2/ 
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re INTRODUCTION 

The methods’ pset" and’ the’ funds’ available: for’ the: develomiont ‘aid ‘oper- 
ation of smiil' mines anti the reopening of smati- abandoned mines frequently 
present: prodltms that’ tex the ingenuity and’ resourcefuiness of- the: mining 
engineer far beydht that’ required in’ the mass: production fran large deposits. 
The objective’ of this paper 1s* to describe in considerable detaii: the means 
whereby engihvers’ have’ solved local problems in- reopening an ebandoned oe 
at which equipment” Tecili ties, and: funds" were conte ce: ae 


The Etowah’ Coal & Tray Co." Gadsden eeheteoicers: mine as onnroe y Ala., is 
of interest’ ity this’ category since it is the only imiependent réd-ore nine 
under active development in’ ‘the State. All other red‘ore mines in ‘labema 
are owned or controlled ‘by the" large dron oF aad kes soehieatad =: 

The: mire’ » 1dcaeted ‘on ‘the’ southwest end: of Shinbore Ridge in the outskirts 
of Gedsden’ ‘liés ‘Sh’ an ‘erda Onde productive tut now idle for many years’. The 
ore is. relatively higngrade ‘campeared With that In the Birmingham area, | ‘but 
the bed: is thin ‘arid savewHat Leriticuler: ‘The presence of a large: blast 
furnace at Alabema Crty , 35 riiles fran Gadsden, and the growing scarcity of 
ee ore ‘supplies for it offered ‘Inductrients for reoperiing the mine in 
194 | a 
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Up ‘to thé “tine "tHis “éixcuiltdr wes rer (2947 ) a a email: “quaitaty of 
ore “oe 1,500 ‘tors ) Has ‘béeni ‘produced ‘and ‘shipped to" the furnaces 
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the > Bitéad of Minds ; through ‘its es Division; ‘Lowell 'B: ‘Moon, lee. 
has as its primary “6b séetive' thé more ‘effective utilization of danestic mineral 
resources. It recognizes the value of dissemination of pertinent informatiq@m 
relative tothe technical: development of. small. mines. and .the rehabilitation, | 
of abandoned. mines “as a help to the “erigineer” operating with demi ted resources 
in the solution of his problems. tie a  e re 

This report. Was “grépérea ‘underthe | aceeabata: pupe¥vietion ‘of J. Re Amiesnens 
chief, Tuscaloosa Branch, Mining Divisiacn. 
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Figure 3. - Map showing location of mines and drill holes along Shinbone 
Ridge, Etowah County, Ala. 
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Thanks are given for the cooperation and assistance of A. Page Sloss, 
president, and G. R. Armstrong, vice-president, of the Etowah Coal & Iron. Co., 
without which this report could not have been written. 


LOCATION AND ACCESSIBILITY 


The Gadsden mine is. in the southwest end of Shinbone Ridge, sec. 53, 
T. 11 S., R. OE., and sec. 4+, T. 12 8., R. 6 E., Etowah County, Ala. (figs. 1, 
2, and 3). The surface plant. and mine slope portal lie within the corporate 
limits of Gadsden, a city of about 40,000 population. The mine office is at 
574 Tuscaloosa Avenue at the southwest terminus of the ridges. 


Gadsden, the county seat of Etoweh County, situated on the northwestern 
side of the Coosa River Valley, is about 55 miles northeast of Birminghan, | 
the principal source of mining equipment and supplies. A blast furnace of 
the Republic Steel Corp. is at Alabama City (recently incorporated within the 
city limits of Gadsden), about 3 miles west of Gadsden. 


Birmingham, Attalla, Alabama City, and Gadsden are connected by the 
Alabama Great Southern and Louisville & Nashville Railroads and by U.S. 
Highway No. 11. ‘The Tennessec, Alabema & Georgia Railway extends from Gadsden, 
the southern terminus, through northwest Georgia to Chattanooga, Tennessee, 
The Nashville, Chattanooga & St. Louis Railway has a branch line fram Attalla 
to Gadsden, 


Electric power is supplied by the Alabama Power Co. 
HISTORY 


Red ira ore is believed to have been discovered in Shinbone Ridge before 
1850 3/ Fran about 1900 through 1912, what is now the Gadsden mine was o 
ated by a man nemed Hammond and often is referred to as the Hammond mine, 

Ore was shipped to the Siandard Steel Co. and to the Gulf States ieee Corp. 
(now Republic Steel Corp.) at Alabama City. - 


During World War I the mine was operated by a Japanese company, a 
subsidiary of the Mitsui Co. of Japan. This company also operated small coal 
mines in the vicinity of Coal City, St. Clair County, where beehive-oven coke 
was produced. A small blast furnace was operated in the vicinity of Talladega, 
Talladega County (fig. 1). The company exploited the ore bed through a 


horizontal distance of avout 2,800 feet northeast from the portal of the main 
© slope and down to the second lift, about 200 feet below the water level 


fig. 4). Ore was sent to the Talladega furnace, where pig iron was produced 
and shipped to Japan. After the close of the war, the entire operation was 
ane a 1919. This operation explains the origin of the local name, "Jap" 
mine .7/ | | | 


Armstrong, G. R. » vice | president, Etowah Coal & sea Co. 
/ See footnote 3. | 
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Following abandonment of operations by the Japanese company, the iron 
nd coal mines mentioned were conveyed to the Wattsville Coal & Iron Co., 
from which control was acquired by the Etowah Coal & Irm Co. 


There are no records showing operation of the Gadsden mine fram 1939 
to 1946, when the present work of unwatering, rehabilitation, and development 
was begun. | 


Blest furnaces have been operated in the Gadsden area, with periods of 
inactivity, from 1883 tc 1926. The Quinn Foundry Co. operated a furnace fran 
1683 to 1907; it was dismantled in 1911. The Alabama Consolidated Coal & 

Iron Co. operated two furnaces fran about 1899 to 1913. In 1924 these furnaces 
were acquired by the Sloss-Sheffield Steel & Irm Co. and operated until 1920 
in conjunction with the canpany Etowah mine, adjoining the Gadsden mine to 

the northeast in Shinbone Ridge and mines in the Attalla area. The furnaces 
were dismantled in 1955. 


Iron ore for the Gadsden blast furnaces was also supplied by other small 
mines in northeastern Alabama. 


GEOGRAPHY AND CLIMATE 


The topography ranges fram the gentle sloping Coosa River Valley to the 
moderate foothill relicf of Shinbone Ridge. The elevation above sea level is 
about 500 feet in the vicinity of uadsden and rises to about 750 feet on the 
crest of Shinbone Ridge, along which the mines are located. 


Shinbone Ridge is an elongeted ridge, rormed along the more erosion- 
resistant, upturned rock formetions, and trends northeast from its southwest 
terminus at Gadsden. It is aoutheast of and parallel to Lookout Momtain, 
from which it is separeted by Owl Valley, averaging not over oe-half mile 
in width. ‘The northwest side of Owl Valley is steep and precipitous in. 
places. 


The lower half of Shinbone Ridge is covered by a thick growth of under- 
brush and scattered pine trees. The upper half of the ridge supports a forest 
of good mine tirter. 7 | 


The climate is favorable for year-round mine operation. The average 
yearly rainfall is about 55 inches, which is distributed throughout the year. 
March usually covers the period of greatest rainfall, and September is re- 
ferred to as the dry month of the vear. The mean averasce temperature is 
reported by inhabitants to be about 43° F. for winter and about 80° F. for 
summer. ‘The maximum temperature for yummer is about 100° F., and subfreezing 
winter temperatures usually last only a few days. The spring and fall months 
are accanpanied by moderatc temperature ranges end are considered ideal for 
outside work and recreatian. 


. Woodward Iron Co., Woodward, Ala., Alabama Blast Furnaces: 
pp. 68-09, 71-72. 
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The principal industrics around Gadsden are farming, manufacturing 
rubber tires and textiles, and the production of iron and steel at Alabama’ 
City. The Alabama Power Co. is building one of its large, coal-burning, 
steam-electric, Rover eel at Gadsden. 


GEOLOGY 
According to Burchard ana alivewe: o/ 


Northeast Alabama in. the Cumberland Plateau region west of the 
Coosa River is’ underlain by Paleozoic sedimentary rocks ranging in 
age fran Cambrian to Carboniferous (Pottsville). The plateau has 
peen incised by several streams forming valleys which trend northeast- 
southwest following the ‘axes of narrow folds..... The Red Moun- 
tain formation, formerly termed the "Clinton" and the "Rockwood" 
formation by the Federal and certain State Geological Surveys, is 
composed chiefly of semndstone and shale with beds ‘of a a or 
iron OLE os sees 


The iron-bvearing zone is usually found near the middle of the 
Red Mountain formation, which in northeast Alabama ranges generally 
fran about 500 to 700 feet in thickness. One to four beds of iron 
ore are present at various places. It is seldom that no iron ore 
is found except where pee of the formation is faulted out of the 
SEction..+.e- 


eceseee The total length of outcrop of Red Mountain formation 
—e Shinbone Ridge in Alabama is more than 40 miles. 


The rocks that form Shinbone Ridge are, in their normal 
ascending sequence, the Chickamauga limestone which lies along 
the southesstern bass of the ridge, the shale, sandstone, and 
ferruginous beds of tne Red Mountain formation which form the 
southeastern slope and extend nearly to or beyond the crest, the 
black Chattanooga shale, the Tuscumbia limestone and Fort Payne 
chert which Lie om the northwest slope. The Hartselle sandstone 
and the Bangor limestone form the northwest base of the ridge and 
the floor of the valley between the ridge and Lookout Mountain..... 


A geological section across Shinbone Ridge, Lookout Mountain 
and Red Mountain a few miles northeast of Gadsden and Attalla 
would show the ore-bearing beds of the Red Mountain formation 
presumebly extending from their outcrop in Shinodone Ridge beneath 
Owl Valley, Lookout Mountain and Little Wills Valley to come to 
the surface in Red Mountain, thus forming a broad synclinal basin 
rather sharply upturned and probably more or less faulted in or 
below Shinbone Ridge, on the southeast edge...... 


Burchard, Ernvst F., and Andrews, Thomas G., Ira Ore Outcrops of 
the Red Mountain Formation in Northeast Alabama: Geol. Survey of 
Alavama, Spec. Rept. 19, 1947, pp. 1, 206-208. 
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| Beginning at tho cunt-wost ‘Fault at-Gadedon and. extending north- 
‘6astward, the ore bed of the Red Mountain formation that crops out 
in Shinbone Ridge shows a variable. but. progressive deterioration 

in both thickness end quality. Near Gadsden the ore is 2-1/2 to 

4 feet thick, but within 2-1/2 miles it thins locally to 1 foot 

8 inches. Near Gadsden the dip is steep to the northwest. Be- 
tween 5 and & miles fram Gadsden, in the vicinity of the Citico 
mines, the thickness of the ore ranges between e and 3. feet and 

the dip = less steep, ranging from 30° to 40 coerce 


The ors bede along Shinbone Ridge bear ‘eveut N. 30° &. for about 4 miles 
from Gadsden, thence’ change to about-N. 50° E. Since the ridge comprises the 
sharply upturned southeas term Limb of a syncline, the. beds. dip steeply (78° 
to 80°). to the. northwest in the Gadsden and adjoining Etowah mines. The dip 
gradually aan ene with increased depth (fig. 5). © 


The ore bed varies fran 2.5 to 7" feet in thickness. The company ostimates 
an average of 3.5 feet of minable ore. The immediate hanging-wall formation 
is a medivm-hard, dark shale, and the foot-wall formation is a medium-herd, 
gray sendstone. : ea - 


The ees of red ore occurrences ere: Dense fine-greined hematite, 
oolitic hematite, and fossiliferous hematite. These variations grade fron 
one to another across the ore bed and along its lateral and vertical exten- 
ions. 

Wie peetion of the lron-ore bed lying next to the pane nae shale is 
siliceous and is clessified as hard ore. In places, ala@g the hanging-wall 
section, shale lenses are enclosed in the hematite beds. The foot-wall sec- 
tion embraces the more uniform and higher grade ore. . 


~The. lime content of the ore hes been reduced by leaching action along 
the outcrop; consequently, it is soft ore and oontains a higher percentage 
of iron than deeper ore mined underground. Most of the outcrop has becn 
scalp-mined to.a depth of 8 to 10 feet or more. 


Cores fran Bureau of Mines diamond-drill holes S-1 and S-2 disclose 
two red hematite beds show in the vertical cross section (fig. 5). The two 
‘beds are separeted 3-1/2 to 4 feet by shaly sandstone. Only the hanging-wall 
ee has been, mined. 


“PHYSICAL ‘GHAR CTERISTICS OF ORE AND ENCLOSING rel 


ie red. hema tite ore bed is a modium-herd rock ‘and atenda ainsupper ted 
in mine openings and BORER: 


The dark shald paneine-wen formation ranges from 3 to about 50 feet 
or more in thickness and is also a mcodium-hard rock. It is firm enough to 
stand in mine slopes, drifts, and.crosscuts without the aid of timber. It is 
elso firm enough to provide por shrinkage ‘Stoping, without excessive dilution 
of broken ore, provided the broken ore is kept close to the ‘back, and heavy 
shooting against the hanging wall .is avoided while sevanene: is in progress, 


2851 -6- 


Google 


"ely ‘Aqun0g yemoz3 ‘oulw uapspeg pue Z-¢ pur j-s SEjOY {[!4P YGnosyz UO! zZDOS [eOIZIOA - 


| — 3JNOLSONVWS 
cen: 
. —_—— LY¥3HD azn 


o4%1 aa adlae hea 3¥0 NOY! OSH 


nt : - ees 


y sie 
tN po 7 
Qi ” ie 


ATWHS - 3NOLSONVS \ 


O3XIW' 3NOLS3INIT ONY 37WHS 


nr . a ” 


©, sus, aa ae a 
e 7 “A Pa a" aw 
ea Pi ret Bie” 5 


SONVG JIWHS ONV 3D —3NOLSONVS 


94 RE OE “6 190!1-89'600!l_ sn oe 


INOLS aN 04 RZ ve = 6 S¥OI-—6 OPO! Re Beis 
SONVG 3NOLS3WI ONY ONVS M34 ‘AVED BNTE—TIVHS | \ a. 4 

ON3931 SONV@ WNGdAD ¥ STISSOs JIWHS NIHL M34‘ 3NIJ'OUVH -3NOLSONVS a a Y OY 
Ss o bg 
AVED OL 3N7E ‘VO ‘AONVS- ; aa. | Be 
GUVH 'SONVE JIS oe op 
$a Nid 'N33U9 OL Bi 2% 
‘iad a eacea , AMD SHON - INOLSONVS \ Dey 4:3 
ae / wove - aWwHs — ie a oe 
O0v O08 008 Oo , ff | <n 3 4 
TIS WALNOZINOH ONY WwolyaA J O3XIW’ 3NOLSINM ONV 1u3H> Wa > a 2g 
: 6% 
/ er RK 22 

/ a, > 

4 | 
SONV@ J7VHS NI 
/ ONY STISSOs Mad “AVED JHOrl—INOLSaNIT Oh 


NOM Dia Ve 


NNAAARRARRACOSACY ov at * 


é ews wave GL LHON-3NOASINN S \ > 
7 Cad 


SNOWISIWSSOS ‘ABN ‘ WOW - FIWHS xe ; 


TAIT GN a i 


WAIT L4$/ =~ = 92: 
, / 


SNOWAIAINMISGOS ‘ATWHS ‘AVED WYWO - NOLS 30019 


(lle 


LSS ® AI72 - WidOd —, | ae 
L080 WAIN es + g ° 
‘ » 
i] g a = 
INIW dwt x °° 8 
~ > m 
m od * 
X 
we Art 3 
a AZTIVA THO 
as | S 


39 , 


*g osnb44 


JINOLSONVWS 


: el ee 


3JNOLSONVS 


JIWHS 


INO.LSONVWS 


= JWHS VOOONVLLVHD 


Q3x 1" ‘143HD 
GNV 3NOLS3NN 


SNOw3 sIISSOs 


INO1LS3NIN 


BNO LSS 
vOONVe 


N/IVLNMNOWW 1LNONOOT 
so ve 


MAN 


oogle 


fe 


The BandsLoue: oS poem ten: a medium-hard to hard rock, is dense 
and toughe Se ears . 

The dip of the ore — 7750 to 800, also Saeaniiee shrinkage - stoping 
methods. , However, the dip gradually decreases with increased depth (fig. 5), 
and shrinkage stoping will be limited to some depth where caving of the 
hanging -wall - shale dilutes the broken ore beyond the limits of profitable 
mining or to a depth where the dip becomes too flat for shrinkage methods. 


There are no known structural irregularities, such as faults and frac- 
ture zones, to offset or otherwise interrupt and deform the ore bed in its 
normal downward extension. An east-west fault is reported by Burchard !/ to 
delimit the exreneeo? of the ore bed southweat of Tuscaloosa Avenue in Gadsden. 


Information on the grade of ore mined and shipped; by previous operators, 
is meager. According to Burchard ,8/ 


Analyses of ore preduced in 1910-1912 from Hermond and 
‘Etowah mines are as OT Owrs 


angiisss of tron ore from Hemmond and Etowah mines 


Mine Fe Si0. A103 cad Mn p> #0 
Hammond 37.54 11.19 35.38 ° 14.51 0.11 0.37 1.80 
' Hammond 36.94 12.82 5.41 13 4h - - 90 
Hammond 40.35 -. 9.20 4.82 12.58 - oy 1.00 
Hammond 36.14 - 11.89 § 4.88 (14.03 - £50 ~ 
- Hammond 32.02 18.80 8.04 18 .88 - = £ ¢ - 
‘Etowah 42 67 6.92 3 ake) 14 099 ag as , oo 


Armstrong?/ believes -that the high percentages of silica in the fore- 
going analyses of ore shipped from the Hammond mine were due to failure to 
sort out and discard shale from the broken mine ore before was Rie oe to 
the blast purna ces! 


An average anniveds of small shipments of ore from present development 
is: Fe 40.70 percent, insoluble 11.64 percent, P.0.45 percent, Mn 0.14 per- 
cent, and CaO 12.28 percent .10/ 


An average analysis of ore shipped from Sloss-Sheffield Steel and Iron 
Company's Etowah ore mine for the last two years of operation, 1924-1926, 
is: Fe 41.48 percent, Si05 8.20 eereent A1,03 4.10 percent, Caco3 17. 89 

percent and P. 0. hy percent af | oe 7 


Work cited in. footnote 
8/ See footnote 7. an | 
9/ Armstrong, 9.R., vice president, Etowah Coal & Tron Co. 

10/ See footnote 9. 

1l/ See footnote 9. . 
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SURFACE TRANSPORTATION 


Tusaloosa Avenue, Gadsden, provides a roadway for truck and automobile 
service. A spur track of the Louisville & Nashville Railroad passes between 
the hoist house and railroad ore bin and extends across Tuscaloosa Avenue, 
thence arne the western oe of the mine dump . 


_ ‘The canpany owns no aie = Truck transportation, Anoluding hauling 
was te. rock fran the mine bin to dumps ,' ia outrerees to. es truck owners. 


coe & 


WATER SUPPLY 


Surface water is plentiful in the vicinity of. Gadsden, and in addition 
the mine has developed a minimum flow of about 60 gallons a minute. Fresh 
water for the mine, surface Plant, and domestic-use is supplied fram the 
water system of the City of Gadsden at « rate of $25 -to $30 monthly. . 


CAMP 


An official residence, mine office, and change house are the only 
puildings owned and maintained by the company for use of its employees. 
Labor employees live in and around Gadsden. 


Sewage disposal] is hendled through the city's sewage systen. 
re a 


‘SURFACE PLANT 


The surface plant (figs. 6, 7, and 8) embraces the following: Official 
residence, mine officc, chenge house, blackamith shop, compressor house, 
hoist house, mine cable tower, head frame and mine bin, feeder plate, picking- 
belt conveyor and crusher, ore-belt conveyor, railroad ore bin, water pipe 
lines, and electric transformers and power lines. The arrangement of the 
plant is shown in figure 6. : 


Since the costs of construction labor, engineering, supervision, freight, 
most material, and part of the equipment were not available in detail, it was 
necessary to estimate and use canparative costs and prices to estimate the 
detailed cost of the surface plant, All lumber estimates used throughout 
this paper provide for a 10-percent cutting and framing loss. 


A description of the surface plant and buildings follows. 
Official Residence 


The official residence (fig. 9) is a 24 by 28-foot, four-roam, single- 
story frame house, on an @-inch brick well, with a 1/4-pitoh gable roof. 
Studs, rafters, joiste and wall plates are 2 by 6-inch pine lumber. Floors 
Are @ouble-rough voerds below with matched pine flooring above and paper be- 
tween. Outside walls are sheethed end the roof decked with l-inch pine 
lumber covered with building paper. The walls are sided with asbestos 
shingles, and the roof is covered with corrugated sheet aluminum. Interior 
walls and ceilings are lined with wallboard and plastered. The bath and 
kitchen are supplied with modem plumbing, and the house is wired for elec- 
tric cooking, heating, rerrigerating and lighting attachments. 
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LEGEND 

l. Official Residence. 10. Feeder Plate. 
2. Mine Office. il. Picking Belt. 
3. Change House. I2. Rock Crusher. 
4. Blacksmith Shop. 13. Conveyor Belt fo R.R. Bin. 
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Figure 6. - Plan of surface plant. 
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Figure I!. - Floor plan of change house. 
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Figure 12. - Floor plan of blacksmith shop. 
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Figure 13. - Floor and foundation plan of compressor house. 
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Mine Office 


The mine office (fig. 10) is al& by 28-foot, two-room, single-story 
frame building with an &° by 18-foot kitchenette and shower room added, all 
on an 8-inch poured concrete foundation. The construction finishing, plumbing, 
and wiring are similar to those in the official residence, except that the 
bath is a shower and the building is sided with corrugated sheet aluminun. 


Change House 


The change house (figs. 8 and 11) is al’- by 40-foot single-story 
frame building set on framed timber stringers and girders over pine posts 
set on 3-inch footboards. Walls are 8 feet 10 inches high, and the building 
is divided into two sections or roams by an open-top wooden partition 7-1/2 
feet high. The front half is for white employees and the rear half for 
colored employees. The building is equipped with two coal-burning stoves, 
hot water tank, two lavatories, and two showers. The walls and roof are 
covered with tongue-and-groove pine sheathing, building paper and corrugated 
sheet aluminun. 


Blacksmith Shop 


The blacksmith shop (fig. 12) is a 23-- by 35-foot wood-frame structure 
with 8-foot walls end gable roof. One end is left open, and the other is 
formed by the adjoining compressor house. A l2-. by 18-foot space has been 
partitioned and floored with concrete for a supply roam. There is alsoa 
10- by 11-foot partitioned space for charging miners' lumps. The latter area 
and the main shop have dirt floors. The foundation is a 6-inch poured- 
concrete wall with anchor bolts set on 4-foot centers. The construction is 
the usual mill type, with cneathing strips on e7-inch centers to which the 
corrugated sheet -aluminum siding is nailed. The roof is decked and covered 
with flat aluminum sheets. 


The equipment consists of a 4- by 4- by 2.5-foot brick forge, 150- 
pound envil, 4-inch bench vise, a 6-Inch pipe vise, miscellaneous tools, and 
acetylene and electric arc-welding units. 


Compressor House 


The compressor house (fig. 13) is an 18- by 26-foot wood frame structure 
with geble roof and 12-foot side walls. The foundation is a 9-inch poured- 
concrete wall with anchor bolts set at 4-foot centers. The reinforced-concrete 
foundation block for the air compressor end drive motor occupy the center of 
the floor space. A d-inch concrete floor covers the balance. The structure 
is the usual mill typo with sheathing strips on 2-1/2-foot centers, Roof 
sheathing strips are on 20-inch centers. The building is sided and roofed 
with corrugated sheet aluminun. sO 


The equipment consists of a Sullivan, angle e-stage air canpressor 


complete with unloader end intercooler, rated at 1 ,495 cubic feet of free 
air per minute and driven by a 300-hp. General Electric synchronous motor. 
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There is a Sullivan aftercooler and General Electric motor generator set 
and panel board with the necessary electrical attachments. The canpressor 
is equipped with a Mercoid control and a Sullivan 3- by 3-foot intake filter. 
All of this equipment was purchased from the War Assets Administration at 
Birmingham, Ala., for $5, a . 


Hoist House 


The hoist house (fig. 14) is a five-sided wood frame structure of 800 
Square feet floor space, set on a 9-inch poured-concrete foundation with 
anchor bolts set mm 4-Foot centers. 


The building is sheathed and roofed with corrugated sheet aluminum 
| fastened to sheathing strips on e-foot centers. — 


The reinforced-concrete foundation for the hoist and drive motor is 
surrounded by a 6-inch concrete floor. 


A part of the building is used as a repair shop and for storage. 


Electric control panels, resistance frames and circuit breakers are 
housed in a small corner roam rramed by @- by 4 pine lumber covered with wire 
netting. 


The 6- by 6-inch posts in the frmt wall of the building are diagonally 
braced on’ the outside by en 8- by 8-foot bolted frame made up of 3- by 
6-inch posts, 2- by 6-inch breces and a 4- by 6-inch cap. The cap is bolted 
to the building posts und supports two 5/8-inch guy cables running from the 
sidé anchor bolts of the hoist to the cable tower outside the building. 


The hoist was built by the Connellsville Manufacturing & Mine Supply 
Co., Connellsville, Pa. The drum is 4 feet 4 inches long by 5 feet diameter 
end is fitted with a post prake and rriction clutch. Drive is through gears 
on a yack shaft mounted on the cast-steel hoist frame. The motor is a 200 
hp. Westinghouse induction variable-speed type. The gear reduction ratio 
from motor to hoist drum is 21:1. Tho hoist, canplete with motor and . 
electrical equipment, was purchased secondhand for $7,000 delivered to the 
mine. 


Head Frame and Mine Bin 
The head frame and mine bin (fig. 15) are built as a unit, including 
the skip incline and dumping ramp. Material consists of round-pine bearing 
posta 11 to 15 inches in diameter and sawed-pine dimension lumber. The 
bearing posts are enchored to concrete pedestals, and the entire structure 
is tied together with 3/4-inch sivel rods and pins. 


For convenience in description, the structure is divided into four 
parts: $ 


1. - Skip incline and duaping ramp. This includes bents numbers 1, é, 
and 3 and cross braces to bent 4 and the dumping ramp over the mine bin . 
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Figure 14, - Floor and foundation plan, hoist house. 
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Figure 15. - Head frame and mine bin. 
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Figure I6, - Incline loading frame. 
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(figs. 8 and 15). The slope track is 45-pound rails laid on 42-inch gage. 
The slope angle of 33° is continued up to bent or where the dumping remp 
begins. 


gime dumping ramp consists of ths 42-inch mine-slope track extended on 
a 14” grade to accommodate the front wheels of the skip and 48-inch-gage 
dumping rails to engege the extended rear wheels of the skip. The latter 
are laid on a 40° grade for 10 feet, then change on the erc of a circle with 

-foot radius to a 14° Benes ; paralleling the lower rails at a distance of 
5 3 feet, 


Bents are made of ll- and 12-inch round posts with 10- by 10-inch caps 
and 3- by @-inch diagonal bracing. Braces between bents ere 3- by 10-inch 
timoer. Two 10- by 12-inch stringers support the rails and two 3- by 10-inch 
Side stringers parallel them for walkways. The stringers are decked through- 
out with 3-inch plank é6xcept over the skip dump. The structure is tied 
together with 3/4-inch steel rods and pins. | 


Stringers for the dunpine rail structure are 10 Bg 12 inches with 8- by 
8-inch posts end 6- by 6-inch diagonal bracing. 


A 2- by 4-inch rail set on 4- by 6-inch posts guards either side of the 
Structure. : 


The entire structure is “bolted to the head frame and mine pas 


- Incline loading frame (fig. 16). This structure is deatened to 


load a unload heavy pieces of mino equipment to the skip. It cosists of 
four 4- by 10-inch pests 15 feet long bolted to 3- by 10-inch stringers at 
bent 1. The posts are set at 4-foeot 2-inch centers along the incline. Two 
4- by 10-inch by 16-foot caps are framed to corresponding posts across the 
incline. These extend 4 feet to one side end 2 feet to the other side of 

the incline. The caps are decked with 6- by 6-inch by. 7-foot ties and bolted 
A 10-inch I beam is bolted to the underside of the ties and carries a 5-ton 
trolley. 


4. - Mino bin. ‘The mine bin includes bents 4 and 5 (fig. 15) and is 
constructed with round pine posts 11 and le inches in diameter and saved- 
pine dimension timber. Each bent hes five posts diagonelly cross-braced to 
each other along the bent linc below the bin bottan. Corresponding end posts 
ere tied with 4- by 10-inch caps and the center posta with 10- by 10-inch 
caps. The 1O- by 10-inch caps oi' intermediate posts for each pent are cross- 
tied by stringers from the dumping remp. 


The bin is roughly 12-1/2 by 21 feet in plen and is divided in the 
middle into a waste rock bin and an orev bin. The bottom of each side slopes 
36° from the center. Tho floors of 3-. by 10-inch planks are laid on aix 
inclined 4- by 10-inch stringers supported on four 10- by 10-inch girts 
framed into the bent posts. ‘The inclined portion of the ore-bin floor ex- 
tends only halfway, the remainder being flat, providing openings for discharge 
to the feeder plate, picking belt, and crusher. 
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The bins are tied with a timber tic of 6- by 10-inch by l4- and 23- 
foot timbers bolted together at their ends and to the bin posts about 11 
feet above the foundation of bent 5. 


The slope bpottan of the ore bin is lined with 45-pound steel rails, and 
the flat bottan sectiqm is lined with 3 /8-inch steel plate. The bottam of 
the waste bin is lined with 3/8-inch steel plate. | 


A steel fly gate, 3-1/2 by 8 feet, extends across the middle of the 
bin. It is constructed of two 3/8-inch steel plates bolted to a 4-inch steel 
frame, which in turn is welded along me side to a section of heavy 3-inch 
pipe 10-1/2 feet long. This pipe is the bearing axle on which the gete swings 
to cover either the ore or waste bin. Six-inch bearing blocks m seach end 
of the pipe axle are volted to a 10- by 10-inch cap extending across the center 
of the bin fram the middle posts of bents 4+ and 5. The fly gcte is operated 
by = 5-inch by 2-1 /2-root caupressed-eir cylinder attached by proper linkage 
to a 1+1/2-foot steel lever arm welded am the pipe axle. The cylinder is 
controlled py a four-way valve on the cperating floor of the crusher house. 


Waste is drawn through a wood stop-board chute, 3 fect wide, built into 
the side of the waste bin. 


Ore discharges through a 4- by 4-1/2-foot opening in the flat floor 
portion to the hopper of the plate feeder for the belt conveyor to the crusher. 


The ore bin has a maximum capacity of 343 cubic feet, with gravity work- 
ing capacity of about 225 cubic feet. The maximum cepacity of the waste bin 
is 443 cubic feet and the working capacity 300 cubic feet. 


4, - Head frame. The head-frame section (fig. 15) includes the 11-foot 
G-inch pony bent om the cap of bent 5, bent 6, and all bracing between bents 
5 and 6. The base of the crown block is 24 feet 5 inches above the concrete 
foundetion of bent 5. 


The pony bent is built with two 10-inch round-pine posts, a 10- by 10- 
inch cep, and braced with 3- by 10-inch plank. Bent 6 has two 15-inch pine 
posts, a 10- by 10-inch cap and 3- by 10-inch bracing. 


The crown blocks ere two 10- by 10-inch by 7-foot and two 10- by 10- by 
5-foot 9-inch timbers bolted to the caps of the pony bent and bent 6. 


The shec.ve wheel is 4 feet in diameter with cast-steel rim and hub and 
wrought-iron spokes. The bearing blocks ere bolted to the crown blocks. 


Mine Hoist-cable Tower 
The minc hoist-cable towor (fig. 17) is a single-bent, two-post structure 
29-1/2 feet high between the head frame and hoist house. It consiste of two 


10- by 10-inch by 33-1/2-foot posits, 4 feet of which are buried in the ground, 
end 3- ty S-inch plank bracing. 
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Figure 17. - Mine hoist-cable tower. 


Google 


Hopper Details 


OG) Fedaer plot CO) 
ae 40 ib. Roil 


oe 


! 
2 
* 
™ 
‘o 
-t 
‘n : 
Skirt Plote 


© 


a. Wheel 6 
< 


y\ 


K 


Q 
y, 
. 4x6 Blocks ar 
| sang hleestion ee. 


2-Eccentrics 


wi 
ection A- 


4 


TOF | 
Al 


[c 

Hl 

[i 

VA 
Section B-B 


+ sas ’ Original from 
Digitized by ( i iL) = (ae 
a OC gle THE OHIO STATE UNIVERSITY 


- Feeder plate. 


Figure 1/8. 


' 

9 || 874 SEO) =o a. de 

| 7 ee 
th Hs ee te r : 
‘ir OEP E 
et ES Sot § Fe 
Hey fl x | os bi 

| a, ee | ll nes oor, ” aa, 


wa) 
‘e-0 


Crusher Foundation 


Craw acer 
4 ' 


Framing Plan 


Foundation Pilon 


Side Eleveation 


r eanmt @ 
o? 


imiisest bes Original from 
viatizes by (GO gle THE OHIO STATE UNIVERSITY 


Figure 19. - Picking belt and crusher. 


I.C. 7499 


A 2-inch steel shaft, carrying an 8-inch floating sheave wheel, is set 
and bolted in grooves cut in the top of each post. The tops of the posts are 
tied to the head frame on one side and to the anchor bolts of the hoist on 
the other side by 5/8-inch steel cables. 


Feeder 


The feeder (figs. 15, 18, and 19) consists of an eccentricelly driven 
stecl plate operating between skirt plates bolted to the hopper under the 
Opening in the ore bin. The feeder plate and drive motor are mounted on a 
wooden frame 6 feet wide, 15 feet long, and 4-1/2 feet high. 


The feeder plate itself (fig. 18) is made of 3/8-inch steel piace: rein- 
forced with 1/2- by 3- and 1/2- by 4-inch bars. The sides are 6- by 4-inch 
steel angles welded to the plate. Two 4-inch axles with @inch wheels on 4- 
foot §-1/z-inch gage are attached by straps to the bottam of the plate. The 
plate carriage reciprocates on two 5-foot 10-inch sections of 40-pound rails 
bolted to 6- by 10-inch stringers. The cccentric throw of the plate is 2 
inches, which can be increased to 4 inches. 


The hopper and skirt plates are maie of 3/8-inch steel plate welded to 
1/2- by 3-inch steel bars.. The hopper is bolted to the bottom of the ore bin 


The feeder is driven by a Westinghouse 870-r.p.m., 5-hp. motor through a 
No. 5 American speed-reduction unit. The drive is through triple V-belts, 
and the total speed-reduction ratio is 39:1, actuating the feeder at 22 strokes 
a minute. The motor is controlled through e starting switch interlocked with 
the starting switch of the picking belt in the operating room of the crusher 
house, 


The feeder discharges to a 36-inch conveyor belt which doubles as a 
picking belt and conveyor to the crusher. 


Picking Belt ana Crusher Conveyor (Fig. 19) 


The belt extending on a slope of 18° from the feeder to the emushen is 
36 inches wide and 50 feet long. The belt is carried on a suitable bent-and- 


brace timber structure, partly supported ae the crusher house and with inter- 
mediate bents on ronerete pedestels. ; 


Two side, floor stringers, 4- by 10 inches by 24 feet, are set on 9-foot, 
8-inch centers. Two middle, floor stringers, 6- by 10 inches by 24 feet, are 
set on 4-foot centers; thcse stringers support two. 4- by 6-inch by 26-foot 
belt-conveyor stringers, ot a distance of 1 foot above, by 4- by 6-inch posts 
set on 8-foot centers. The belt conveyor pulleys are bolted to the t- by 
6-inch by 26-foot stringers, which are set on 3~foot 7-inch centers. The 
floor stringers are tightly boarded with c-inch plank. The structure is 
roofed with corrugs ted-aluminum sheets’. 


The conveyor has a 30-inch-dieneter drive (nena) pulley and a 24-inch- 
diameter tail pulley complete with take-up mcchanism. There are nine belt 
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<eouaine: pulleys (three ae py 12-inch pulleys each), two 6-- by 26-inch 
idling pulleys and a 36-inch, 42-0z., U. S. Tire & Rubber Co,‘ rubber belt. 


The conveyor is driven by a 1,700-r.p.m., 53 hp. Westinghouse motor 
equipped with planetary, concentric-shaft, gear reducer with a 4-inch, 15- 
tooth gear, which drives a 30-inch, 120-tooth geur ettached to the shaft of 
the 30-inch, conveyor drive pulley.- The total speed reduction is 198 tol. 
The belt speed is 67 fect a minute. — : | — 

A water sprey, connected to a l-inch fresh-watcr mine supply line, is 
ingtelled to wash the ore on the eee about 6 feet se had the discharge 
“trom the nCCeeE: : 


Grusher House 


The crushing unit consists of the crusher house, 4 concrete foundation 
pit, a 12- by 2h-inch jew crusher, a 40-hp. Generel Blectric motor, a. feeder 
apron with grizzly, dischargo hopper, and skirt plate. The reinforced-concrete 
crusher foundation block was designed to accamodete the loading end of the 
conveyor to the railroad bin. Construction details are shown in figure 19. 


The crusher house is a wood frame structure 19 feet 8 inches by 15 
feet in plan by 17 fect 11 inches high. The. construction is the usuel mill 
type, two bents high, with the operating floor on the lower bent. The roof 
is covered with ela ua shect eluminun, eae the Lower - Pore is sheathed 
with l-inch lumber. - 


A 6-by 6-foot esntrel roan is nordi ei onod off on the crusher seared tiie 
floor and contains the control mechanism for the crusher, feeder, belt 
conveyors, end the fly gate on the ore bin. 


The 12- by 24-inch pike euie “jaw omieher was built by the Farrel 
Foundry & Machine Co., Ansonia, Pa., and was purchased secondhend. Its 
ae is ostimeted at 12 tons. 


a The crusher is driven by gee La 180-r. pm., hO-hp. General Electric motor 
- with a 12-inch, 6 V-belt. pulley driving a 48-inch -pulley on the crusher 
drive shaft. The crusher operates at 295 r.p.m. The capacity when set at 
J~inch Spain is Runa to be 30 tons an hour. - 


The eeedes apron fave in fig. 19) receives ore discharged fran the 
picking-conveyor belt and delivers the oversize from a 3-inch grizzly to the 
crusher. The apron is mide from 3/8-inch steel plate reinforced with 1/2- 
by 4-inch steel bars and 6- by 6-inch steel angles. It is 3 feet 9 inches 
wide at the receiving (conveyor-belt) end and 24 inches wide at the discharge 
(crusher) end. The floor of the apron comprises six 5-foot, 40-pound rails 
set et a 36° slope. The rails aro set to reject plus 3-inch ore to the 
crusher. The minus 3-inch ore pesses through the grizzly and, bypassing the 
crusher through a 3/8-inch steel Pelee chute, goes to the crusher discharge 
hopper. . 
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Figure 20. - Belt conveyor to railroad loading bin. 
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Front, oblique view of railroad loading bin; 
part of hoist house is shown in lower right- 
corner. 
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Figure 24. - View of Alabama Power Co. substation; trans- 
former bank, blacksmith shop, and compressor 
house are shown in center background; crusher 
structure is shown at left side in background. 
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The crusher discharge hopper, made of 3/8-inch steel plate, was shaped 
to fit the well in the crusher foundatiun block and feeds the crushed product 
by gravity to the coveyor belt discharging to the rellroad loading bin. 


‘Belt Conveyor to Reilroad Loading Bin 


The loading belt conveyor (figs. 7, 8, and 20) ig 18 inches wide by 
96 feet long and operates overhead, vail, troughing, and idler pulleys de- 
sigmed for a c4-inch belt. 


The belt conveyor is carried on a timber structure (see fig. 20), which 
extends from the bottan of the concrete rock crusher pit, across Tuscaloosa 
Avenue, on a 59-foot, 6-inch steel bridge, to a wooden platform built on top 
of railroad loading bin. The oridge is supported by concrete pedestals on 
the lower end - and a timber bent on the MERSs end. The structure complete is 
built on a 14° grade. oe 


The steel bridge trusses are 5 feet high and built of welded steel forms, 
The top and bottom cords are 4- by 6-inch by 3/8-inch angles. ‘The panel up- 
rights at 8-foot intervals are 3- by 3- by 1/4-inch angles, and the diagonal 
memoers from tne centers of the panels to the bottoms of the uprights are 
3- by 3- by 1/4-inch angles. . 


The bottan cords of the two trusses support 7-foot lengths of 2- py o- ly 
1/4-inch channels at &-foot panel intervals. -The bottom cords are braced 
diagonally fran alternating corners of panels with 2- by 6- by 1/4-inch angle, 


This steel bridge was purchased secondhand for $600. The picking belt 
end railroad loading belt conveyors, together with all pulley motors and drive 
mechanisms, were purchased new for $c 800. 


The loading belt is driven by a 1,200-r.p.m., 45-hp. General Electric 
induction motor through a No. 2 Foot Brothers Gear & Machine Corp. gear 
reducer and sprocxet-and-cnain connectians. The total speed reduction is 133 
to 1 and the belt speed 85 feet a minute. 


The conveyor is driven through a 36-inch-diameter by 26-inch head pulley. 
The tail pulley is 2l-inch-diameter by 18-inch complete with take-up mechanism. 
The belt is carried on 26 troughing pulleys (three 5- by 9-inch pulleys each) 
ond 9 idling pulleys bolted to 5- by S-inch stringers of the conveyor timber 
& structure. It is a U. S. Rubber & Tire Co. 28-ounce 18-inch rubber belt. 


This belt, like the picking-conveyor belt, is controlled through a 
starting box on the crusher floor, 


Railroad Loading Bin 


The railrosd loading bin (figs. 21 and 22) is 8.75 by 14.25 feet in 
Plan (inside dimensions) end exténds 25+1/2 feet above the poured-cmcrete 
foundation walls. It has a maximum storage volume of 779 cubic feet or the 
equivalent of about 52 tons of ore. ‘The working capacity ig about 45 tons. 
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The structure consists of three bents of four vertical posts each with 
posts and bents both ao 5-foot centers. The construction uses round pine 
posts 12 inches in diameter and dimensioned, sawed timber for caps and braces, 
The inclined stringers are set on a slope of 36°. The sides, bottom, and ends 
are made with 3- by 10-inch lumber. The bottan is lined with 45~pound steel 
rails and the face is lined with 35/8-inch steel plate. Two timber ties sur- 
round the bin, bolted to the corner posts. Two l-inch steel rods are also 
used to tie the bin at the upper timber tie line end two 1-1/4- inch steel 
tie rods are used in the lower timber tie line. 


Three car-loading chutes (fig. 23) are bolted to the floor and frames 
set in openings between front bent posts. The chutes are operated siml- 
taneously by a 1/2-inch steel cable and hand winch. The steel cable runs 
through a 10-inch steel block supported on cross timbers over the bin and 
extending over the chutes. Below the 10-inch block the cable ends in a l-inch 
steel ring 2 inches in diameter. To this ring are attached three pridle cables 
(1/2-inch diameter) which suspend a 1h4-foot section of 4-inch, steel tee bar 
welded to tops of chutes' lift bars, 4 feet below the ring. | 


Railroad Spur Track 


The railroad spur track (figs. 6 and 7), 1,760 feet long, was built by 
the Louisville & Nashville Railroad at a cost of $4,992 to the company. 


Compressec-Air Receiver 


The compressed-air receiver (fig. 6) is made from a steam boiler 6 feet 
in diameter by 18 feet long with a 3- by 3-foot steam dane. 


Air is received fran the campressor through an 86-inch pipe line and 


discharged to the mine through a 5-inch line. The receiver is equipped with 
a standard safety valve. 


Water Supply 


Water is obtained fran the Gadsden city water supply through a 1-1/2- 
inch pipe line. A l-inch line is carr ied underground to supply drinking 
water and water for the drills. 

Miscellaneous 
| Three 200-watt electric lamps in weatherproof reflectors are located, 
one on a pole at the slope vortal and two on the head frame for night 
illumination. © | | 


There is a 16-volt surface mine-signaling device with ome horn at the 
mine portal and one in the hoist house, | 


Power (figs. 6 and 24 


Electric power is purchased fran the Alabama Power Co. at rates ranging 
as follows: Demand charge - $1 per month per kv.-a. of demand plus energy 
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charge ranging fran 3.0 cents per kw.-hr. for the first 1,000 kw.-hr. can- 
sumed per month to 0.4 cent per kw.-hr. for all over 1, 000, COO kw.-hr, con- 
simed. 


The power company built at its expense about 2 miles of 44,000-volt 
transmission line to a substatio on the mine property, (fig. 24 ). 


The mining canpany installed a bank of three 150 kv.-a. transformers 
(figs. 24 and 25). ; 


In addition, the mining company built 255 feet of 2,200-voit transmission 
line and 205 feet of }40-volt line (including 110 feet to mine slope portal) 
for surface distribution of power. 


For underground power there is a 2,200-volt, three-conductor, No. l 
copper-wire ruober-covered submarine cable laid fran the transformer bank 
110 feet to the mine portal and 420 feet down the slope to the pump stati, 
Three single heavy-rubber-ineulated No. 2 copper cables carry the 440-volt 
current down mine slope. Two rubber-insulated No. 12 copper cables carry 
the 120-volt lamp current underground. 


Costs 


The costs of the surface equipment described are tabulated below. Many 
of these costs ‘are ‘estimates by the author since detailed costs were not 
available. Figures Are - sounded to the nearest $10. 


Suerace plant costs 


Item" | 7 3 Total cost 
Official. Tes1 déncesss.dss seceiensadtnstesswessiasieesssnetenaees Os, 100.00 
MiNnG. OL £1 C6 ws 6:06 6:0'05 00 0:66 005.0 FON 0 Ve DO RSC Ss Cane eseeees ences <tylLO.00 
Change NOUBSC cccccasesecesesercseveressasscccsesececccscvsessess 1,700.00 
Blacksmith SNOP soecercverscvecervcaccssrerescscsescresvserscerces 1,440.00 
Campressor house and equipment cevesecccsccssreccccsccecsssceses 8,180.00 
Hoist house’ and Equipment coerce cecccrvccscccccccessccveseveves 11,200.00 
Head freme and mine bin: 
(a) Skip incline and dumping ramp ...cecccesccccccevesesese 1,050.00 
“()) Incl me “loading +t rane sisi oss dows eur se useaewsawesactewes 120.00 
(c) Min€ DIN ecccccvcccccarccseensvervvesccerescesesecesesees 2,320.00 
(da): Head Trane sensaes0s <banrreereees os wresiorene nese ewes ie 630.00 
Mine hoist=cable COWL cecsecscovcedescss cscs cdeesseeceeeves vee 190.00 
Feedex and Structure. ccecccccescccctcaccccsesscaserscccceseevcee 830.00 
Picking-conveyor’ belt and BLYUCTULC a cesecccececocccececenccnces 1,320.00 
Crusher house and. Cquipment 6.6. seweee see eesee ce tecwesviensveces 9,900:00 
Conveyor belt to railroad bin cesccececcccccscccccvsveseccvecssse 3,090.00 
Railroad loading Dine ceseccccvswcccvcceravcccsecesccaresoveseses 2,170.00 
Raiiyoad Spur CrLACK ss swe www slew Seabees oss eeereecek sees owesnes: “45990.00 
Gampressed-air receiver and FOUNdAtION .ecccccccecevecevecececee 1,450.00 
Water supply ee Te ee ee eee ere eee rer ee 80,00 
Niscellaneous light and signals on Surface ..rccrsececsccreveses 190.00 
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' Surface ‘plant costs (Cont'd.) 


Item Total cost 
Power: Rath ane Acc 


(a ) Transformer benk 9@teeeeesesegre#edte @eeeegoeeevseeeoegeeeve sé @#e@e@¢0@6@ (6 3, eed. 00 
' ) Transmission lines ©@0e2teee6¢ 6G eee eene8 eee e9@e@e@oeoeeoe eoeeevanvneee @ °o 7 20. 00 
‘ a 58, 080.00 


Add 10 percent for mis sel ieneous wna ContenpencieS....ceccesces 2.810. 00 
0.00 


Engineering: Add 5 percent @®esesvgegeeeeesv0e0c8seeoeen8 @eeosaee@egeseseseeeeseeet Ll @) ~00 
| a 1890.00 “00.00 
Supervisian: Add 5 percent ee ee SEC OMG 
Total cost of surfece Plent. @e@eecseseesveeeeegeue1es e9eeeeseeneweaeoeeseeneg8eeee8 @ $70, 40 ~00 
MINING EQUIPMENT | 


The underground mining plant consists of the following, with estimated © 
GOS tS « 


Tiem Total cost 
Rock a 
c a ‘Thor drifters, No. 82, 3- -in. eran eee $ 1 ,160. 00 
tb) 2 - Thor single-screw colume, 3, in. x © ft., complete . 


with arm, saddle, and safety Be ee | 240.00 
- Thor jackhammers, No, 38, 2-5/8-in. cylinder....... 735.00 


(c) 5 
(a) 6 = Thor stopers, No. 275, 2- 5 /8-in. Cylinder.sececceee 2,130.00 
fe) 1 - Thor Pavement pena; No. 25, 2-5/8-in. cylinder... 260.00 
Pumps © ran een 
— (a)il- esate noueby. 8 x G-4n.. single-stage, cen- 


trifugal pump, rated 600 gal. per minute, 220-ft. 
head. Left in mine in 1919; no purchase cost to 
) | campany; ‘allow $200 for reconditioning. sevesecsees eee 200.00 
(bv) 1 - Allis-Chalmers,. 8 x €-in. single-stage, cen- 
es ‘trifugel pump, .rated.1,500 gal. per minute, 220- 7 
- "FE. head; 2,750 PeDes ecgresscgcecssesecqcevesees 2,500.00 
' (c) 1 + Gardner-Denver, duplex. steam pump , operated — 
with campressed.air:.,4-1/2-inch steam |” 
‘cylinder, 4-in, stroke, 3-in, water cylinder, 
‘maximum rating, 250-lb.,. water, pressure, 48 
e per minute. at 200 strokes per minute | orececes 200.00 


a4 
a ee Oe ee 
eo . @ @ 
@ie 


Motors a 
ajl- erties 5 hp... 1750 x. Dom, 4LO volt,  3-phase , 
: "60 Pye ses shee ae eee 920.00 


(bd) 1 - General Blectric, 15Q hp. 1,750 r.p.m. 2,200 volt, =: 
‘ 3-phase, 60 - CYCLO sc eacvnes COR eecareresereseseses ers 1 5935.00 
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MINING EQUIPMENT (CONT'D, ) 


Item Total cost 
Motor starters 
a) 1 - Bender-Warrick, automatic "start-stop" device and 
magnetic starter for 75-hnp. Westinghouse motor 
used with Manistee-Roturb pump... .cccccsccccccsaseseep 800,00 
(b) 1 - General Electric semimagnetic starter for 150-hp. 
motor used with Allis-Chalmers Pump orcrecercceseces 750.00 
Blectric cables 
& 2e00-valt submarine: 3-conductor, No. 1 copper wire, 
heavy rubber insulation, 535 ft. from transformer 
bank to 150-hp. motor driving 1,500-galio-per- 
minute Allis-Chalmers centrifugal pump, below No. & 
lift, allow 600 feet at $1,250,00 per M feet...esee5 750.00 
{b) 430-volt cablis: % single conductors, No. 2 : 
copper wire, heavy rubber insulation, 450 ft. 
from slope portal: to 75-hn. motor driving 
Manistee-Roturb, centrifugal pump, below No. 2 
lift. Allow 1,500 fv. at $29¢ per M feet .....0006- 438.00 
(c) 120-volt lamp cables: 2 single conductors, No. 12 
copper wire, hoavy rubber insulation, 450 ft. fran 
mine portal to pump roam, below No. 2 lift. Allow 
1000; 1 Ge: Bi -o1 5.00 Der Musééiuseeseavetexetaeeiwutes - 15500 
(a) 16-valt mine signal wires:. 2 single, bare, galva- 
nized No. 4 steel wire; 600 ft. fran dumping remp 
to oottum of slope. Allow 1,500 ft. at $5.00 per M.. 750 


Tugger hoist 7 | 7 
(a) 1 - Ingersoll-Rand, double drum hoist, size H-NN-IG.... 1,026.00 
(bd) 500 ft. 1/2-inch, 6-strend, 19-wire steel ceble 
for tugser hoist at 15-1/2 cents per Pt... ..esescees 77 50 
Screper for tugger hoist (hoe-type) : | 
a) 1 - Welded steel scraper, 4-1/2 ft. in length, face 
2-1/2 ft, wide by 1-1/2 ft. deep; 2' x 2' x 
OxINGH Werdes Gel LES. ox 5's 5 a ecadibw wd Sraseieraretanie eer 135.00 
Mine skips 
a) 1 - Sinking skip, wooden frame with steel axles and 
wheels for 42-in.-gage slope track; 1.8-ton 


capacity eCCeC CLC eC SDE HORE CHAE AH EOC H OS HEBE CHAS eOROH SHS 150.00. 
(b) 1 - 6-ton, steel, hoisting skip for 42-in.-gage 
Slope TLEACK ees cere ccccerccececrecrececeevcereseecses 660.00 


Cars ve , 
{2a)10 - 35-cu. ft., 32-inch-gage, end-dump cars, with wooden 

body and-1-1/2-in. steel axles and 8-in. wheels; built’ 

: at.mine (fig. 26); estimated cost, $75.00 each....0+.+ 750.00 
Miné-car dum cradle (fig. 26) ; 

a) 2 - Dumping cradles: Cradle consists of a 4-ft., 9-in. 
section of 52-in.-gage track with 30-lb. steel rails, 
which are upturned 180° om an 8-in. diameter circle 
and which are welded to 1/2- x 5-1. sieel bars. The 
credle searing embodies a 4-ft. 5-in. section of 2-1/2- 
in. heavy stecl pipe which is welded across the bases 
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MINING EQUIPMENT (CONT'D) 


item Total cost 
Mine cer dumping cradle (fig. 26) (Cont'd.) 

of the rails and chrough which extends a 2-1/4- 

in. steel, pearing axle, 4 ft. in length. The 

axle and ends of cradle ere supported om a timber 

foundation shown in figure 27. Estimated cost 

built at mine and not including cost of instal- 

Te tiOr, <GO 00 Sb Chvewetestertinccesaeeeeweseeend “S- 170.00 


Mine track 
a Mine slope: 1,500 ft., 45-lb., steel roils 
(secondhend) at $50.00 per tomsccccccccccecesececs 562.50 
(>) Lift (level) track: 4,000 ft., 30-lb., steel 
| rails (salvaged fran ola WOVKINGS ) d6%\sies sores ewe eiecs - 
Pipe 
(s.) Six-in. weter colum: 600 ft., "Victaulic", at 
$110. LO DOr CT Ue s-< 6:0 e506 wee ne: 6:05 0's 6 ee @eeeen2eoees? &85 .00 
(bd) Five-in. air pipe: 600 ft. "Victeulic" at 
: $85.00 bam Oh aa eee eee se eee eT ee a er ee ee ee 510.00 
(c) Thres-in. pipe: miscellaneous use, 1000 ft. 
(secondhand) at $20.00 per C ft..cccccccccccresecs 200.00 
(ad) | Tworin. pipe: 500 fi.. (secondhand) at $14.80 
per C TU cdinna Sis sce ee We oe se ww 56s © 0 Sle e066 64. ew oes 74.00 
(e) One-end-one-half-in. pipe: 500 ft. at $14.20 
per C DU p e:50 0 6 wb 0146's 06 Udi 6:6 4 6.6 ©.0'6 00.00, 640.006.5080. 0:0 71.00 
(f) One-in. pipe: 2,0U0 ft. at $11.90 per C ft.o.eee. 238.00 
Pipe fittin 
(c.) Six-in. "Victaulic" couplings: 40 at $4.41....... 176.00 
(5) Six-in, "Victaulic" El1s: 10 cb $7. 50.ccccccesees 75.00 
(c) Six-in. "Victaulic" Y's: 3 at $24.78 wccccccocees 74.00 
(a) Six-in. "Victaulic' T's: 4 at $15.00 ceccrececece 60.00 
(c) Five-in. "Victaulic"” couplings:. 30 at $3.40..ce.. 102.00 
(f) Five-in. "Victanlic™ Elis: 10 at $5.60...ccccoees 56.00 
(g) Five-in. "Victaulic" Y's: 2 at $18.50... ..ccsccees 37.00 
(h) Five-in. "Victaulic" T's: 4 at $5.40... cccccccees 14.00 
(1) Miscellaneous l-in. to 3-in. aevtine? Bll OWss see 250.00 
Pipe valves 
(2) Six-in., gate valves: 2 at $127. GO ataueusuusealss 254.00 
(>) Five-in.,, gate valves: -2 ut $110.00... .cccevecene 220.00 
(c) Three-in., gate valves: 2 at $75.00..scccseccevene 150.00 
(d) One-and-one-half-in. globe valves: 4 at $14.00... 56.00 
(e) One-in., glob valve: 6 at $5.20. .ccccccccccseces 19.00 
(ft) “Qne=iIn., Si velves. © At $5.00 .icsuscconsevesees 30.00 
(ge) Three-quarter-in. glove valves: 12 at $1.75.eceoee 21.00 
(nh) Miscellaneous pipe and FACCAINGS . cccccvsvevessvscces 25.00 
(i) Miscellaneous tools end equipment not listed...ee. 125.00 
Small tocls 
(a) 2 = Dozen. DICKS, MINCYS siwii.a swe seins ween eres wwe eee or 14.00 
(h) 2 - Dozen, shovels, short-hsendle, round-point......... 40.00 
(c) 6 - Bars, 7 ft., 1 in., hexagonal steel 10.50 
e851 - <0 - 
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MINING EQUIPMENT (CONT'D) 


Item | _ Total cost 


Small tools (Cont'd 
d) 6 ~ AXES, SInGlO-DLAdE. ccecesscccsccssccesenresesocsere $ 


13.00 

(e) 2 - Axes, Goudle-blade ecveccavcccvcvessccvesesvsecsses 6.00 

(f) 4 -° Sledges, oe reer ee ry ree re er ee? ere ee 8.00 

(g) Te = Sledges, B-Lhs ccccccevcccccecccescrescecsecgecvers 6.00 

(h) c aes Saws , CYOSSCUL y DeLteacccccercccccsenvveccceseseves 10.00 

(i) h = Saws , Hhand-ecocccesccaccscccsevececsserecoscescces 12.00 

(3) e- Saws , NACK ccocccvcvecvecssccccccsccngeecsenccreces 5.00 

(xk) @ = Wrenches, 12-in., Stillson....scccccscccccescceses 5.00 

(1) 2 = Wrenches, Low-in., Stillson .rcccsccccccccecccccces 6.00 

(m) c~ Wrenches , 46-in., SCLIN: oo.6:b-0:6ce woe ee 6 66 6 wees 24.00 

(x) e- Chain-tongs , Osi Ncéneee seas eweesean bed sbeeetaees 42.00 

(o) 1 - Rail DETIGOL. ev cece sceccccservvessescserrecseserevece 15.00 

(5) d+ Blt DLACe 15 04aseesene eowhens eesaneuse seks eauae«. 3.50 

(q) 2- Hatchets, DYOAC se cece cesvesverenececscerecnesonceosn 4250 

(7*) 2: = Hemera: “Claw Ai sciseseS seen teceenek to seeeeudwoes 3.00 
Freight 

Estimate 15 tons at 45 cents per cwt. - 144.00 

Total cost of mining equipment ~ 20,025.50 


UNDERGROUND OPERATION (FIG. 4) 


Production records of previous operators of the Gadsden and adjoining 
Etowah mines were used by the campany as a basis to justify the present 
development plan. The ore bed had been exploited from the cutcrop tc the 
No. 2 lift, about 200 feet below water level. The extent of the "mined-out" 
section in the Gadsden mine is about 2,800 feet in length by an average depth 
of about 400 feet below ths outcrop in the plane of the vein (dip 78° to 80°), 
and about 7,200 feet in length by an average depth of about 600 feet below . 
the outcrop in the adjoining Etowah mine. Therefore, continuity of the ore 
bed had been established through a horizontal distance of about 10,000 feet in 
length to a depth of 600 feet below the outcrop. 


The Federal Bureau of Mines di amond-drill holes (figs. 3 and 5) comprise 
the extent of deep drilling on the property but were put down after mine 
rehabilitation was initiated . 


The original estimates of ore, based on production records mentioned, 
were calculated by using the following factors: Average width - 42 inches; 
average analysis - 41.48 percent Fe, 10.02 percent CaO, 8.20 percent Sido, 
4,15 percent Alo0z, and 0.44 percent P, which id the average for ore mined and 
Shipped from the Etowah mine; and ll cubic feet for 1 ton of ore in place. 


There are no established market prices for self-fluxzing red iron ore. 
Sales to blast furnaces are based on analyses of ore and requirements of 


furnaces. It is assumed that the Gadsden ore is purchased at prices ranging 
from 10 to 13 cents per wnit of iron. 
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Freight rates for carlots of iron ore, over the Louisville & Nashville 
Railroad, on August 7, 1947, were: Gadsden to Alabama City - $8.65 a car 
(switching charge only) regardless of tonnage in car, according to Arms trang;22/ 
and Gadsden to Birmingham - 64 cents per ton of 2,000 pounds. 


Initial work of.dcveloping the mine yas begun in the spring of 1946. It 
consisted of buliding the surface. plant, unwatering the mine, and clearing the 
3lope and second lift toa.establish: mune setlcn through the old workings. 

The mane ring seu ineiaee a “section. or “old workings about 2,800 feet 
in length by avout 260 feet. in depth. in. the Gadsden mine and a aeetlon about 
ie 202 feet in- leiigth. id avout. 200. feet in pep in, the ad joining Etowah mine, 


A 1O ,000-gallon sump. was an pack fran the. bottom of the slope, about 
10 feet vertically below, the. second lift; and a 10- by 10- by 8-foot pump 
station cut from.the slope into. the hanging wall of the ore bed, about 25 feet 
vertically below the second lift. The flow of mine water gredually decreased 
to a constant of. about 60 gallons per minute, of. which about one-half cames 
from the second. wert and the cece fran devel opment work below the second 
lift. ee Ps 


- Following clearing of the second lift, for about 1,400 feet to the 
northeast, two trial stopes were started. This work was abandoned, however, 
because, owing to the years of submergence, the hanging wall failed to hold 
as anticipated and the required timbering to prevent dilution would have been 
too expensive . 


| Operations were then concentrated on sinking the slope and developing 
new lifts below the mined-cut area. 


No detailed operating costs were kept up to this point, and expenditures 
at this mine were so merged with other operations that they cannot be extracted. 
Thus the cost of unwetering the Gadsden and Etowah mines and such preparatory 
work underground done before sinking the slope below the old workings can 
only be estimated. A tentative estimate made by mine officials is $15,000. 


METHOD OF DEVELOPMENT 


Plans of development (figs. 4 and 27) are similar to those proved 
satisfactory in previous operations in the district. They consist of sinking 
the main slope, 7 by 7 feet, on an incline of 33° in the plane of the ore bed, 
below the old workings, and driving lifts (levels), 6 by 7 feet, at 100-foot 
intervals in the plane of the ore bed. 


Shrinkage stopes will be started on each lift by raising manways at 
100-foot intervals and cutting out for ore chutes at 25-foot intervals. Ten- 
foot pillars extending 7-1/2 feet up the dip will be left between ore chutes. 
Simple stop-bourd ore chutes, built on the footwall side of the ore bed, were 
used by previous operators. The present management proposes to install simple 


12/7 See footnote 10. 
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longitudinal, two timber set, stop coard, ore chutes with openings to dis- 
charge ore into cars directly over the center of the track. 


Stulled manways, 4 by 5 feet, lagged off from broken oré, are carried | 
up as stoping progreases. These manways will also be used as supply raises 
to stope faces, 


It is proposed to stope the entire length of the ore bed, within the 
limits of the property, where the grade and width of ore will permit profi- 
table mining, without the use of pillars between stopes. This practice was 
followed by previous operators in tho. Gadsden and adjoining Etowah mines. 


An ore pocket will be raised from the back of the slope (inclined shaft) 
through to cach developed lift, beginning at a point about 40 to 50 feet below 
the lift am the dip of the bed. A simple stop-board chute will be constructed 
with timber for loading the mine skip. The dimensims of the opening at the 
Slope will be about 5 by 5 feet and increase to about 5 by 20 feet, 10 feet 
apove the back of the slope and continue to the lift above. Each pocket 
will provide for storage of about 250 tons of broken ore. Mine-car dumping 
credles (fig. 25) will be installed at ore pockets on each level. 


The dimensions of the main slope down to the second lift vary fran 4 
to 7 feet in height and from 7 to 10 feet in width. The dimensions of old 
drifts vary from 4-1/2 to 8 feet in height and fran 4-1/2 to 7 fect in width. 
Under the recent development plan the slope was sunk 206 feet below the No. 2 
Lift with dimensicns of 7 by 7 fect and the third lift was driven 59 feet 
with dimensions of 6 by 7 feet in the clear. 


No timber is required in the main slope except for 40 feet from the 
portal. The ore and wall rocks are remarkubly consistent in firmness and 
show no Signs of breaking or checking along the old alope above the second 
lift, which was under water from 1919 to 1946. 3 


Development cost detalls cover 206 feet of the slope below the second 
lift and 59 fect of level along the third lift, from May 19 to July 11, 1947. 


Development work is carried out by contract. The contractor is paid 
$70 for each linear yard of 7- by 7-foot slope and $65 for each linear yard 
of 6- by 7-foot level. The contractor hires his own men and furnishes all 
supplies incident to drilling, including detachable rock-drill bits, blasting, 
and delivering broken rock to the mine bin. The contractor also lays tracks 
and pipe lines up to working faces and operates the sinking pump. The company 
furnishes electricity, fresh water, compressed air and mining and drilling 
Equipment and pays for hoistmen, mechanics, and surface laborers. 


The contractor's normal crew canprised one driller, one helper, four 
muckers, and three chainmen (skiptenders). The canpany's crew consisted of 
three hoistmen and two surface laborers; the hoistmen also operate the com- 
pressor; and the day-shift hoistman also attends to mechanical essignments 
when hoisting is inactive. 
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Drilling equ ipment | us ed ee a ‘Thor No.- 82 drifter, a. : Sein vy 
oF foot — single BCrCw column, canaplete with arm, Seddle, and safety clamp; . 

» 4-, O-, and 8-foot lengths of hollow, l-inch, hoxagonal, drill steel, 
iirenicd fox Timkin, detachsvle.,.cross drill bite; drill bits (sizes 2, 1-7/8, 
1-3/4, and 1-5/8 inches); a 50-Loot length of 1 /2-inch rubber water hose; a 
50-foot length of l- dr:ch rubber. air nose; drill EERSTE, al MeCnenees » and 
wooden blocks for the drili COLUMite 


A typical round for the slope is show in figure 28; It cmsists of 
& Lh4-hole V-cut round, with 7- to &-foot cut holes and 6- to 7-foot reliever, 
back, and lifter holes. The normal round - drilled, loaded, end plasted 
within an 8-hour shift. gt 


Fifty pounds of 1-1/4- by g- -inch du Pont or Hercules areas: gelatin 
was used to each ro wide No. 6 electric blasting caps, Ce ene of direct 
and four delays were used to detonate the round. 


A typical drift round is shown in figure 29. I1t consists of a VichoLe 
V-cut round with same hole arrangement shown in figure 28, The round embraces 
6- to 7-foot cut holes and .6 to o-1/2-foot relievers, beck and lifter holes’. 
‘The normal round i3 also drilled end blasted within an S-hour shift. 


Fifty pounds of au Sank or Hercules 4O-percent gelatin is used to each. 
round. The round is detonated with No. 6 electric blasting cars, consisting 
of direct and four deleys. 


The cycle of operation normally started with drilling and blasting ‘on ' 
the day shift, 7 a.m. to 5 p.m. The afternoon shift, 43 p.m. te 11 p.m.,. 
and night shift, ll p.m. to 7 a.m., were used to sniek out the ound end: 
clean up the face end to extend track and pipe lines. | 


| The slope wes sunk to the third lift, where 59 feet of drift was driven 
from the back of the slope to cut the third 1ift station. Then the slope 
was continued below the thixd. lift. : 


The ore bed and well pocks are firm, and no timber will be eauaees to 
protect mine working. . The. developed flow of mine water below the. second 
lift, down to the third lift emounted to about 30 gallons per minute... The 
flow of water on the second lift increases during heavy storms; at times it 
is necessury to use the Allis-Chalmers 1,500-gallon-per-minute emergency pump. 


Since cy grog eek faces include the ore bed, about 3-1/2 feet in thick- 
ness and 2-1/2 to 4 feet of waste rock, the broken round is a waste product. 
This 14s hoisted to the mine bin in the wood-frame skip, about 1. 8 tons per - 
load, and dumped into the waste campar tment. 


Waste rock is neue” from the mine bin to dumps iy: a trick contractor. 
Lerge pieces of ore are hand-sorted into piles, which are picked up from time 
to time and shipred to the blast furnaces. 
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Figure 28. - Typical slope round. 
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Figure 29. - Typical drift round. 
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DEVELOPMENT COSTS 


May 19 to July ll, 1947 


Two hundred six feet of 7- by 7-foot 33° slope sunk in medium-hard rock 
without timber required 41 8-hour shifts-drilling and blasting; 82 8-hour 
shifts mucking and hoisting; and 42 24-hour days pumping. 


Fifty-nine feet of 6- by 7-foot level in medium-hard rock without timber 


required 12 8-hour shifts'drilling and blasting; 24 8-hour shifts mocking 
and hoisting; and 12 24-hour days pumping. The cost a foot in man-hours and 


power units follows: 


Man-hr. Man-hr. 
Labor Sinki er ft Drifti rit. 
Drilling and blasting 6.36 eh 
Shoveling - 6.35 6.54 
Haulage and handling ~ 9.75 9.76 


Supervision 
Total labor 


Si ndncue, 55°35 nan-br. 


Power and supplies Sinki er ft. Drifting per ft. 
Explosive Sot lb. 10.02 
Number of elect. caps ' 2,8 2.7 
Rock bits 1.8 1.9 
45-1b. rails 2.0 ft. 7 eS 
30-lb. rails - oa O Bh its Oe 
KW.-hr. KW.-hr. 
Total power Sinking per ft. Drift er ft. 
Compressor — | 
Drilling and blasting 39-7 «+4406 
Blowing out round 
(smoke and gas) 9.9 10.2 
Ventilation 30.3 30.5 
Pumping (sinker) 13.2 13 4 
Pumping (booster) 5.2 63 
Hoisting 7.2 5.6 
Pumping (direct) 91.4 89.4 
Miscellaneous 


Lighting, welding, and 
crusher and conveyors 
Total KW.-hr. 


Miscellaneous (general ) 


Hauling waste from mine bin 
at 10 cents per ton ~ 


2851 


Go gle 


45 cents 38 cents 


- 25 - 


I.C. 7499 


Cost of supplies at plent 


Explosives: “t | — 
: LO-percent gelatin, du Beat: 1-1/4 by S-in., 50-lb. box, $10.25 
Electric detonating Sape's . 


Direct - 5s § 9,50 per 


C 
lst delays | - 15,50 per C 
ed delays 16.00 per C 
4a delays _ 17.50 per C 
Ath delays 9 | 18.00 per C 
Drill steel 
1 - inch hollow hexagonel, prepared Tengen for Timkin bits’ 
Cost per length 2 £6; -h ft. 6 ft. 8 ft. 
Drifter $4.25. $445 $5.75 $7.00. 
Jackhammer 3.05 -. 4,05 5.50 6.75 
Stoper . 2.80 4.07 5,28 6.25 


Driil bits (Timkin detachoble cross bits) | 
Sizes: ' 2 in. 4-7/8 in. 1-3/4 ing - coe 
Cost per C. $37 «50 «$37.00 mee) 535.9 0 
Lumber and timber | | | 
Sawmill rough, $50 to $00 per M bd. ft, 


Posts, 6 to 8.in. round by 8 i't., 20 cents per ft. 
Poste, 8 to 12 in. round, by 8 ft., 30 cents per ft. 


Rails 
45-1b., secondhand, $590 per ton 
30-1b., none purchased; all used to date were recovered from old workings. 


Pipe 
Victaulic (actual price) 
6-inch pipe, 21-ft. LONGUS + see eeeseeeeeereee rene, $110.40 per 100 ft. 
G~inch "BLL ta" .ccccccccccccecccctsesccccesseccevess 7230 C8ch 
6sInCh VV 18 vcctsnstan bee aha xewereeeeasee tends: (24a 7S Ooen 
S+INcCh. COUDIINGA s ioic.cssesuweviesedneeseecweeabere. Fell Caen 
Victaulic: (estimated price) | 8 ane 2 
5-anch pipe, Q1-ft. lengths...ccsvecsccsecsceseeses 85.00 per. 100 ft. 
5-inch MO Ve Os se oiveorg: are ol een se Ghee vb: to Grier Siew 2h. are eS ete eee ee 5.60 each 
5-inch MY V6 ig tara a a rasiar asi ore ete os0 Oa ear Aree ae Oo wale eas 18.50 each 
Ssinch couplings: 6ii0cssaasesenissessaeesesowsaeng: De40 each 
Stondard pipe So ae 
3-inch witn sleeves (secondhand).....csesccevesesee 20.00 per 100 ft. 
2-inch with sleeves wcacecccvcecasesesesccessoseeoeg 2000 per 100 ft, 
1-1/2-inch with BlOCVES....cecesecerccececcoece-eee 14.20 per 100 ft. 
L<inch With SlCCves: <iucniws ebb eeaveessseSeweeewsew dlegO per: 100: ft. 
B/h-inch with SlEGVES.... cece cee soe ree ceceserececes. 4695 per 100 ft. 


The wage scale as adupted is as follows: 
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Hourly rate 
MINOYS oc ccnoseccccerececerenecerseeces Nome 


MOGHENICHins cissiseseneceeule oeeeacueeedies Gla20 
Hois tmen eee COCO CTR EVE COTE EEC CO EE OCR EES 1.19 
LTIMVDEYMEN occecovecsecsenvceoscesesoeorerces 1.00 
TEMMCYS ec ccvcccevcrswvercecsivececceces 1.00 
MUCKOYS sss. setenv oes seb eaevase ue wesees 286 


Laborer (cammon, surface) wecccecccecs 85 


No wage scale was established.for miners because none were evailable 
in the district. The cantractor's wage rates were not available. 


Shy 12 to September 33 1947 


On July 12 the sciteactar built a timber platform in the slope at the 
third lirt station and installed a double-drum tugger hoist and scraper to 
clear broken rock fram the level drift and dump it directly into slope skip, 
through 2 @- by 2-foot hole in the nlatfom. The 1,.8-tm timber skip was © 
replaced with a 6-ton steel skip. 


The contractor's crew was increased fran 9 to 15 men, comprising: 2 
machine drillers, 2 drill helpers, 3 chainmen (skip tenders), 6 muckers, and 
< laborers. : > * 

During the period fram July 12 to September 3, 1947, the following devel - 
Opment work was completed, by contract, in medium-hard rock, except as noted 
below, without the use: of timber: 

95 ft. of 7- by 7-ft., 53° slope; at $70.00 a linear yard. 


luo ft. of o- by 7-ft. drift, on 3d lift northeast of slope; 
at $65.00 a linear yard, 


54 ft. of 6~ by 7-ft. drift on 34 lift, southwest, around 
southeast side of slope, in very hard rock, at $65.00 a 
linear yard. 

102 ft.; increased width of drift fram 6 to 8 ft. to 
provide for double track along 3d lift, northeast of 
slope; at $20.00 a linear yard. 

23 ft. of 5- by 5-ft. raise; at $65.00 a linear yard. 


Tne costs a foot in man-hours and power units follow: 
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Labor 


Drilling end blesting 


Shoveling 


Muchking and scruping 
Haulage and handling 


Supervision 
Total Labor 


Supplies 


Explosives 


505° 1.{2 
fa 3.68 
15.92 10.88 


Sinking Drifting 


per ft. per ft. 


July 12 to September 3, 1gh7 | 


"Men-hr. °° Mari-hr. ' 
' Sinking Drifting — 


‘per it. per ft. 
en SF) 7.52 


‘Man ~hr e 
Raising 


>. tt. 
= ; 


3.48 
10.78 
2.43 
25.65 


Raising 


er ft. 
oF Lb. 


10.00 lb. . 10.00 lb. 10. 


Electric caps Cot 2.7 5.4 
Rock pits 2.0: 4.0 2.2 
45-1b. steel rails 2.0 ft. - - 
30+1lb. steel rails - 2.0 ft. = 
xW.-hr. KW.-hr. KW. -hr. 
Sinking Drifting Raising 
Electric power per ft. per ft. per ft. 
Canpressor 
Drilling and biasting 40.0 47.0 435 
Blowing out smoke & gos 10.0 10.0 10.9 
Ventilation 20.0 25.5 cle] 
Pumping (sinker) 11.5 10.3 9.6 
Pumping (booster) 45 ed 3.8 
Hoisting ol | 6.1 3T 
Pumping (direct) fisrie 68.9 64.8 
Miscellaneous 


Lighting, wliding, 
tugwr-hoist crusher, 


conveyors, etc, 
Total kw. hr. 


Miscellaneous (general) 
Hauling waste from mune 
bin at 10 ceats per ton 
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per ft. per ft, 
Sinking Drifting 


45 centa 38 cents 
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Cost 
per ft. 


Raising 
24 cents 


Man-hr. 
Drift slabbing 
per Tt. 

. 1.57 
2.35 


2.5L 
—_ 
J 
Drift Slabbing 


per ft. 
1.5 Lb. 


26 
) 


KW. -hr. 
Drift slabbing 
per ft. 


Cost per ft. 
Drift slabbin 


134 cents 


